
EP 0 107 932 B1 Description Background of the invention This invention
relates to a process for expanding tobacco to increase its filling
capacity, i.e., to reduce 5  its bulk density. The process is especially
suitable for treating cigarette cut filler. During curing, the tobacco leaf
loses moisture and shrinks and subsequent storage and treatment, such as
cutting, contribute to this shrunken or collapsed condition of the entire
leaf, particularly the thin lamina portion which is used for cut filler.
Prior to about 1970, several processes have been suggested or proposed for
increasing the filling 10 capacity of tobacco. Insofar as we are aware,
none of these proposals were sufficiently practical to be put into
commercial production and use. Many did not achieve enough expansion or
increase in filling capacity to be economically practical; others created
too many fines or otherwise damaged the fragile lamina, while others were
applicable only to the easily expanded stem portion of the tobacco leaf and
were not applicable to lamina, the principal ingredient of cut filler for
cigarettes. Still other suggestions, such as freeze drying, 15 required
elaborate and expensive processing equipment and very substantial operating
costs. For example, U.S. Patent No. 1,789,435 to W. J. Hawkins describes a
method and apparatus for increasing the volume of cured tobacco which has
undergone shrinkage during curing. In this process, cured and conditioned
tobacco is contacted with a gas, which may be air, carbon dioxide or steam,
under about 1.4 Kg/cm2 pressure and then the pressure is suddenly released
to expand the tobacco constituents 20 toward their original volume. It is
stated in this patent that the volume of tobacco may, by that process, be
increased by about 5-15%. A series of patents to Roger Z. de la Burde, U.S.
Patent Nos, 3,409,022; 3,409,023; 3,409,027; and 3,409,028, relate to
various processes for enhancing the utility of tobacco stems for use in
smoking products by subjecting the stems to expansion operations utilizing
various types of heat treatment or 25  microwave energy. Processes for
expanding tobacco stems are not particularly relevant, however, because
stems are so easily puffed. U.S. Patent No. 3,710,802 to William H. Johnson
and British Specification No. 1,293,735 to American Brands. Inc., relate to
freeze-drying methods for expanding tobacco. None of these processes has
proved to be practical for expanding cut filler. 30     In 1970,
Fredrickson U.S. Patent No. 3,524,451 (reissued as Re. 30,693 in 1981) and
Moser-Stewart U.S. Patent No. 3.524,452 were granted. These patents
describe processes wherein tobacco is contacted with a volatile impregnant
and then heated by rapidly passing a stream of hot gas in contact therewith
to volatilize the impregnant and expand the tobacco. These flash-expansion
processes proved to be the first commercially practical processes for
increasing the filling capacity of tobacco, particularly cut filler, and 35
have now been widely accepted and put into extensive commercial use
throughout the world. A variation of these processes is described in the
subsequently issued Fredrickson-Hickman U.S. Patent No. 3.683,937
(corresponding to FR-A-2179285) which teaches increasing the filling
capacity of tobacco by contacting it with vapors of a volatile impregnant
while maintaining the temperature of the tobacco above the boiling point of
the impregnant at the prevailing pressure so that the tobacco remains 40
free of any liquid or solid form of the impregnant, and thereafter rapidly
reducing the pressure or rapidly increasing the temperature to provide
vapor releasing conditions and expansion of the tobacco. Armstrong U.S.
Patent No. 3,771,533 involves a treatment of tobacco with carbon dioxide
and ammonia gases to form ammonium carbonate in situ. The ammonium
carbonate is thereafter decomposed by heat to release the gases within the
tobacco cells to cause expansion of the tobacco. More recently, Utsch U.S.
Patent No.4,235,250, Burde, et al., U.S. 4,258,729, and Sykes, et al.,
4,336,814 disclose the use of a particular impregnant, carbon dioxide, as
the expansion agent in processes wherein the tobacco is contacted with
carbon dioxide gas or liquid to impregnate the tobacco, and thereafter the
carbon dioxide-impregnated tobacco is subjected to rapid heating conditions
to volatilize the carbon dioxide and thereby expand the tobacco. Insofar as
we are aware, all of the processes for increasing filling capacity of
tobacco which have been used commercially require a heating step to
volatilize the impregnating material which is costly in energy expenditure
and equipment needed. The primary object of this invention is to provide a
process for increasing the filling capacity of tobacco wherein no heating
step is needed to volatilize the impregnating material for expanding the
tobacco cellular structure. Summary of the invention The invention provides
a process for increasing the filling capacity of tobacco by contacting
tobacco with an inert gaseous expansion agent selected from hydrocarbons
and halogenated hydrocarbons, 



wherein the tobacco is contacted with the agent at a pressure of at least
36 [err] and at a temperature in the range from about [err] below to about
[err] above the critical temperature of said expansion agent and
subsequently releasing the pressure within a time period of from one second
to 10 minutes, thereby causing the tobacco to expand. The process of this
invention can be applied to cured tobacco in the form of leaf (including
stems and veins), strips (leaf with the stems removed), or cigarette cut
filler (strips cut or shredded for cigarette    EP 0107932 B1 making).
Tobacco in the form of cut filler is preferred because the process is more
effective with the smaller particle size and also some of the increase in
filling capacity may be lost if expanded tobacco in the form of leaf or
strip were subsequently run through a cutter or shredder. The tobacco to be
treated should be in a pliable condition to minimize breakage or shattering
during 5  handling and processing. The tranditional way of making tobacco
pliable is to adjust the water content to within the range of about 8 to 30
percent, preferably about 10 to 16 percent and this water moisture content
is quite satisfactory for tobacco which is treated by the process of the
present invention. Little water is lost from the tobacco during processing
according to the present invention, the moisture content usually being
reduced only about 2-4%, therefore starting with a moisture content of
about 13 to 16% will result in 10  expanded tobacco of suitable moisture
for cigarette making without the need for further moisture adjustment.
Expansion agents which may be used in accordance with this invention are
those inert agents which impregnate the tobacco, i.e., which thoroughly
permeate the cellular structure of the tobacco, and cause expansion of its
cellular structure when pressure is reduced from 36 [err] and higher
without formation 15  of the solid phase of the agent and without a
subsequent heating step. Preferred expansion agents are low- boiling highly
volatile compounds which have a critical temperature in the range of 30 to
[err], preferably 32 to [err]. The term inert as used herein refers to
those agents which do not chemically react with any tobacco component to an
appreciable degree. The preferred expansion agents include the light
hydrocarbons ethane, propane, propylene, n-butane, isobutane, and the
halogenated hydrocarbons 20  (halocarbons) Refrigerant 12
(dichlorodifluoromethane) and Refrigerant 22 (monochlorodifluoromethane).
Preferred expansion agents have an atmospheric pressure boiling point in
the range of about -90 to about [err]. Mixtures of expansion agents may be
used satisfactorily. Critical values of temperature and pressure for
mixtures may be estimated with suitable accuracy using the methods
described in "Chemical Engineers' Handbook," Fifth Edition, edited by
Robert H. Perry and Cecil H. Chilton and published by 25  McGraw-Hill
Publishing Company, pages 3-227 et seq. The process of the present
invention is carried out by placing tobacco having a water moisture content
of from about 8 to about 30 wt.% preferably about 10 to about 20% into a
suitable pressure vessel and introducing an expansion agent in the vapor
state into contact with the tobacco in the vessel to impregnate the tobacco
with expansion agent. It is desirable to remove most of the air from the
tobacco-containing 30  vessel prior to introduction of the expansion agent.
This may be done by vacuum or by purging with an inert gas such as
nitrogen. The expansion agent vapor is preferably introduced to the vessel
at supercritical temperature. i.e., at a temperature above the critical
temperature of the expansion agent, so that little or no liquid expansion
agent forms in the vessel as the pressure is increased. The use of hot
vapor also serves to warm the tobacco. It is preferable to maintain the
temperature of the tobacco above the vapor-liquid 35  equilibrium
temperature of the expansion agent during pressurization of the vessel,
although some condensation of expansion agent during this time is not
harmful. Introduction of expansion agent vapor at a temperature of about 14
to [err] above the critical temperature of the expansion agent will, under
most circumstances, prevent excessive expansion agent condensation during
pressurization of the tobacco- containing vessel. The temperature and
pressure conditions required to prevent formation of an excessive 40
amount of condensed liquid expansion agent during pressurization may be
ascertained easily by use of temperature pressure-enthalpy diagrams. In
order to maximize the degree of tobacco expansion attained, it is preferred
that the temperature of the tobacco while under expansion agent pressure
not be higher than about [err] above the critical temperature of the
expansion agent used. In the process of this invention gaseous expansion
agent is contacted with the tobacco at a pressure of at least 36 [err],
preferably at super-critical pressure (i.e., pressure above the critical
pressure of the expansion agent), more preferably above 57 [err] and still
more preferably above 71 Kg/cm2. There is no known upper limit to the
pressure which can be used in this process. Tobacco can be expanded by this
process to a satisfactory extent without excessive fracturing by using
pressures below 142 Kg/cm2, so 



higher pressures usually are not needed. Because of the time required to
increase expansion agent pressure to 36 [err] and above, typically about
one to 10 minutes. and because the expansion agent is introduced as a gas,
little or no additional holding time under pressure is needed in order to
achieve effective impregnation of the tobacco by the expansion agent. When
using lower pressures, e.g.. 36 to 57 [err] somewhat greater expansion of
the tobacco can be achieved by maintaining the pressure for a breif period
of about one to 10 minutes before initiating depressurization.
Depressurization is carried out at a relatively high rate so that the
pressure is reduced to or near atmospheric pressure within a time period of
one second to 10 minutes, preferably about 3 to 300 seconds, optimally
about 5 to 30 seconds. Expansion agent gases removed from the tobacco
during the depressurization step may be recovered by known means for reuse,
if desired. Expansion agent is expelled from the tobacco during
depressurization and the tobacco is removed from the pressure vessel after
the pressure is reduced to zero gauge pressure. Surprisingly, no heating
step is required subsequent to pressurization either to cause expansion of
the tobacco or to set or fix the tobacco in expanded condition. Several
advantages arise from the absence of a subsequent heating step. Among these
is a higher quality expanded tobacco product because volatile constituents
have not been driven off by heating. Other advantages include reduced 65
handling of the tobacco with consequent breakage and lower equipment and
operating costs.    EP 0107 932 B1 Detailed description of the invention
This invention relates broadly to the use of low-boiling highly volatile
expansion agents in a process for increasing the filling capacity of
tobacco. Increases in filling capacity of 50% and more are achieved without
the necessity for a heating step needed by some other processes in order to
set or fix the tobacco in 5 expanded condition. The preferred expansion
agents are those normally gaseous hydrocarbons and halocarbons having an
atmospheric pressure boiling point in the range of from -90 to [err]. These
compounds have a critical temperature in the range of from 30 to [err]. The
boiling points and critical points of preferred expansion agents are listed
in the table below: to
Critical point Expansion       Boiling agent        point, [err]  Temp.,
[err]  Press., [err] Ethane            -89             32             49.9
15 Propane          -42             97              43.4 Propylene
-47             92             47.1 Isobutane         -12            135
37.2 n-Butane          -0.5           152             38.7 R-12
-30            112             42.0 R-22              -41             96
50.7 Mixtures of these compounds may also be used as expansion agents. For
ease of operation, however, 30 it is preferred to use a relatively pure
expansion agent containing at least about 90 to 95% of one compound. To
carry out the tobacco expansion process of the present invention, tobacco
having a moisture content in the range of about 8 to 30 wt.% is confined
within a pressure vessel provided with one or more conduits for introducing
and withdrawing gases. Preferably, most of the air is removed from the
tobacco- 35 containing vessel prior to introduction of expansion agent to
increase safety when combustible expansion agents are used and to reduce
dilution of the expansion agent gases to be introduced into the vessel.
This can be done by purging the vessel with an inert gas, such as nitrogen
or expansion agent, or by the use of vacuum. It is preferred to evacuate
air from the vessel, suitably to a pressure of about 125 mm. of mercury
absolute. Expansion agent is then introduced into contact with the tobacco
in the vessel, the temperature of the expansion agent as it is introduced
being in the range of between the critical temperature of the expansion
agent and about [err] above the critical temperature. Pressurization of the
tobacco within the vessel is continued until the expansion agent pressure
is at least about 36 [err], preferably above about 57 [err]. most desirably
above about 71 [err]. Impregnation of the tobacco with the expansion agent
is normally satisfactorily complete by the time the desired pressure is
reached, however, when using lower pressures in the range of 36 to 57
[err], it may be advantageous to maintain the pressure for about one to ten
minutes prior to initiation of depressurization. Pressure within the vessel
is then reduced to about 



atmospheric pressure within a period of one second to ten minutes,
preferably within a time period of 3 to 300 seconds, most desirably within
about 5 to 30 seconds, by venting expansion agent gases from the vessel
through a throttle valve. The vessel is then opened and expanded tobacco is
recovered from it. No additional heating step is needed to set or fix the
tobacco in its expanded condition. The expanded tobacco can easily be
adjusted to ambient temperature by conventional means. The expansion agent
gases vented from the vessel during the depressurization step may be
recovered by conventional means, if desired. While the phenomenon by which
expansion occurs is not fully understood, it is probable that most
effective expansion of tobacco is achieved when at least a portion of the
expansion agent is transformed to the liquid or condensed phase in the
tobacco during depressurization and subsequently vaporizes as the pressure
is further reduced. It is not known at what point during the process
expansion of the tobacco occurs, but it is believed to occur during the
depressurization. When the pressure vessel is opened for recovery of
tobacco after depressurization is complete, surprisingly it is found in
expanded condition without damage to the cellular structure, its filling
capacity having been increased by 50% or more. Filling capacity increases
of over 100% and even up to 150% and more have been achieved by use of this
process. Tobacco moisture content as used herein is expressed as the
percent reduction in tobacco weight upon heating in a convection oven for
15 minutes at [err]. The filling capacity of tobacco as used herein was
determined using a measuring device essentially composed of a 100
milliliter graduated cylinder having an internal diameter of about 25
millimeters and a piston having a diameter of about 24 millimeters and 65
weighing about 802.5 grams slideably positioned in the cylinder. A
three-gram sample of tobacco was 4    EP  0 107 932 B1 placed in the
cylinder and the piston was positioned on it. The gravitational force
exerted by the piston corresponded to a pressure of about 0.16 [err] (2.3
psi). The filling value, or filling capacity, of the sample was the volume
to which the three-gram sample of tobacco in the cylinder was compressed
after the weight of the piston had acted on it for a period of three
minutes. This pressure corresponds closely to the 5  pressure normally
applied by the wrapping paper to tobacco in cigarettes. The moisture
content of tobacco affects the filling values determined by this method;
therefore, comparative filling capacities of tobacco, both before and after
expansion, were made with tobacco having essentially the same moisture
contents. The percent increase in filling capacity, or percent expansion,
was computed by subtracting the filling capacity of the unexpanded control
sample from the filling capacity of the expanded sample, dividing this 10
difference by the filling capacity of the control sample and multiplying
this quotient by 100. For a more complete understanding of this invention,
reference will now be made to specific examples of procedures for carrying
it into effect. Example 1 15     Tobacco expansion experiments were
conducted using apparatus comprising a pressure vessel having a volume of
4.5 liters capable of containing pressures above 100 [err]. The vessel
could be easily opened and closed for introduction and removal of tobacco.
A thermocouple was installed inside the vessel to measure the temperature
of vessel contents and a pressure gauge indicated the pressure in the
vessel. Expansion agent was introduced into the vessel through a heater and
a tubing coil immersed in a liquid 20  bath maintained at a temperature of
[err]. Expansion agent vapor was vented from the vessel through a tubing
line provided with a throttle valve. Experiments using various expansion
agents were carried out by placing about 450 grams of a cigarette cut
filler blend of burley and flue-cured tobaccos into the vessel and closing
it. Vacuum was then used to reduce the pressure in the vessel to about
125-130 mm. Hg absolute. Expansion agent was then 25  introduced to the
vessel through the heater and tubing coil until the desired pressure within
the vessel was reached. The length of time from first introduction of
expansion agent until the desired pressure was attained is denoted herein
as pressurization time. The temperature and pressure within the vessel were
read from indicators when the maximum pressure was reached and are denoted
herein as chamber temperature and chamber pressure. The period of time that
the vessel was at chamber pressure prior to 30  beginning of venting
expansion agent from the vessel is denoted herein as impregnation time,
although it is realized that impregnation of the tobacco with expansion
agent also occurs during pressurization. At the end of the impregnation
time, if any, the throttle valve was opened and expansion agent was vented
from the vessel until the pressure in the vessel decreased to substantially
atmospheric pressure. The time during which venting occurred is denoted
herein as depressurization time. 35    When venting of the vessel was
complete the vessel was opened and the tobacco, then in expanded 



condition, was removed. Generally speaking, the temperature of the tobacco
at the time depressurization was completed was in the range of 15 to [err]
lower than the chamber temperature reached during an experimental test. The
expanded tobacco was allowed to reach ambient temperature and then the
moisture content and filling capacity were determined. 40   In the
following Table I are listed typical experiments with conditions used and
filling capacity increases obtained. The tobacco moisture content listed in
the table is the percent moisture in the 5    EP 0 107 932 B1 unexpanded
sample as it was placed into the pressure vessel, expressed in weight
percent. Depressurization time for each experiment was 5 to 20 seconds.
Expan.        Tob.      Chamb.       Chamb.        Press.       Impreg.
% 5       agent        moist.     temp.        press.,      time,
time,        Expan- used         wt.%      [err]       [err]       min-sec
min-sec       sion Ethane           15.9         60           85
0-55           3-0            65 10  Propylene         19.5        123
106          1-36           4-24           93 Propylene        16.6
118          106         1-34           4-24           84 R-22
16.6        129          106         1-16           4 44           53 15
R-22             11.4        127*         106         1-20           6-0
50 R-12             16.0        129           96         4-36
1-30          106 20  R-12              14.8        126         106
5-25           2-34          111 R-12             17.3        127
106         5-38           2-34          133 Propane          13.6
96           43         1-05           6-0            65 Propane
16.5        100           52         3-50           6-0            91
Propane          13.6        107           57         4-0            3-30
95 30  Propane           17.3        110          64          1-18
0-0           90 Propane          15.8        113           85         1-47
0-48          101 Propane          17.8        125           96
2-04           1-30          123 35 Propane          19.5        124
106         2-40           2-34          137 Propane          16.4
124          106         2-12           2-34          159 *Estimated
Example 2 A sample of cigarette cut filler blend having a moisture content
of 13.8% was placed in a small laboratory pressure vessel and pressurized
with a mixture of light hydrocarbons having the following composition in
weight percent: 0.67% methane, 7.51% ethane,90.17% propane,0.1% n-butane,
and 1.55% isobutane. The critical temperature and critical pressure for
this expansion agent mixture was calculated to be [err] and 50 [err],
respectively. The vessel was pressurized to a chamber pressure of 40 Kg/cm2
with this mixture at which time the chamber temperature was 85C. After an
impregnation time of six minutes the expansion agent was vented from the
vessel in a depressurization time of one minute. The tobacco was removed
from the vessel and found to have a filling capacity 109% greater than the
unexpanded sample. Claims 1. A process for increasing the filling capacity
of tobacco by contacting tobacco with an inert gaseous expansion agent
selected from hydrocarbons and halogenated hydrocarbons, wherein the
tobacco is contacted with the agent at a pressure of at least 36 Kg/cm2 and
at a temperature in the range from about [err] below to about [err] above
the critical temperature of said expansion agent and subsequently releasing
the pressure within a time period of from one second to 10 minutes, thereby
causing the tobacco to expand. 2. The process of claim 1 wherein said
contacting is effected at a temperature in the range of from the critical
temperature of said expansion agent to about 42C. above said critical
temperature. 3. The process of claim 1 or 2 wherein said contacting is
effected at a pressure above about 57 [err]. 4. The process of claim 1 or 2
wherein said contacting is effected at a pressure above about 57 [err]. 65
and said time period is from 3 to 300 seconds.   



EP 0107932 B1 unexpanded sample as it was placed into the pressure vessel,
expressed in weight percent. Depressurization time for each experiment was
5 to 20 seconds. Expan.        Tob.       Chamb.       Chamb.
Press.         Impreg.         % agent        moist.       temp.
press.,        time,          time,        Expan- used         wt.%
[err]         [err]       min-sec         min-sec        sion Ethane
15.9         60            85          0-55           3-0             65 10
Propylene          19.5        123          106          1-36
4-24           93 Propylene         16.6        118           106
1-34           4-24           84 R-22              16.6        129
106          1-16           4-44           53 15 R-22              11.4
127           106          1-20           6-0            50 R-12
16.0        129            96          4-36           1-30           106 20
R-12               14.8        126          106          5-25
2-34          111 R-12             17.3        127          106
5-38            2-34           133 Propane           13.6         96
43          1-05           6-0            65 Propane           16.5
100            52          3-50           6-0            91 Propane
13.6        107            57          4-0            3-30            95
Propane           17.3        110            64          1-18           0-0
90 Propane           15.8        113            85          1-47
0-48           101 Propane           17.8        125            96
2-04           1-30           123 Propane           19.5        124
106          2-40           2-34           137 Propane           16.4
124           106          2-12           2-34           159 *Estimated
Example 2 A sample of cigarette cut filler blend having a moisture content
of 13.8% was placed in a small laboratory pressure vessel and pressurized
with a mixture of light hydrocarbons having the following composition in
weight percent: 0.67% methane, 7.51 % ethane, 90.17% propane, 0.1 %
n-butane, and 1.55% isobutane. The critical temperature and critical
pressure for this expansion agent mixture was calculated to be [err] and 50
[err] respectively. The vessel was pressurized to a chamber pressure of 40
Kg/cm2 with this mixture at which time the chamber temperature was [err].
After an impregnation time of six minutes the expansion agent was vented
from the vessel in a depressurization time of one minute. The tobacco was
removed from the vessel and found to have a filling capacity 109% greater
than the unexpanded sample. Claims 1. A process for increasing the filling
capacity of tobacco by contacting tobacco with an inert gaseous expansion
agent selected from hydrocarbons and halogenated hydrocarbons, wherein the
tobacco is contacted with the agent at a pressure of at least 36 [err] and
at a temperature in the range from about [err] below to about 42C above the
critical temperature of said expansion agent and subsequently releasing the
pressure within a time period of from one second to 10 minutes, thereby
causing the tobacco to expand. 2. The process of claim 1 wherein said
contacting is effected at a temperature in the range of from the critical
temperature of said expansion agent to about [err] above said critical
temperature. 3. The process of claim 1 or 2 wherein said contacting is
effected at a pressure above about 57 [err] 4. The process of claim 1 or 2
wherein said contacting is effected at a pressure above about 57 [err] 65
and said time period is from 3 to 300 seconds. 6    EP  0107932  B1 5. The
process of claim 1 or 2 wherein said contacting is effected at a pressure
above about 57 kg/cm2. said time period is from 3 to 300 seconds and said
expansion agent is selected from the class consisting of hydrocarbons and
halocarbons having an atmospheric pressure boiling point in the range of
[err] to [err] 6. The process of claim 1 wherein said contacting results in
impregnation of the tobacco with said 5  agent and said release of the
pressure causes the cellular structure of the tobacco to expand and the
expansion agent to be expelled therefrom without a subsequent separate
heating step. 7. The process of claim 6 wherein the tobacco is in the form
of cigarette cut filler and said contacting is 



effected at supercritical conditions of temperature and pressure for said
agent, whereby the filling capacity of the tobacco is increased by at least
50 percent. 10    8. The process of claim 7 wherein the tobacco is placed
in a pressure vessel where it is contacted with an inert expansion agent
having a critical temperature between [err] and [err], the pressure is
increased above the critical pressure of the expansion agent to thoroughly
permeate the cellular structure of the tobacco with the expansion agent,
and the reduction in the pressure causes the expansion agent to assume an
expanded vapor state. 15     9. The process of claim 1 wherein said
pressure is released within a time period of from 3 to 300 seconds.. 10.
The process of claim 9 wherein said pressure is released within a time
period of from 5 to 30 seconds. 11. The process of claim 1 wherein said
contacting is effected at a pressure above about 71 [err]. 20  12. The
process of claim 1 wherein said tobacco has a moisture content in the range
of 8 to 30 weight percent and said expansion agent has a critical
temperature in the range of from 30 to [err]. 13. The process of claim 1
wherein said inert gaseous expansion agent is selected from the group
consisting of hydrocarbons and halocarbons having a critical temperature in
the range of from 30 to [err]. and said contacting is effected at a
temperature equal to or greater than the critical temperature of the 25
expansion agent. 14. The process of claim 13 wherein said contacting is
effected at a pressure of at least about 57 kg/cm3. 15. The process of
claim 1 wherein said inert gaseous expansion agent is selected from the
group consisting of ethane, propane, propylene, dichlorodifluoromethane,
monochlorodifluoromethane, isobutane, n-butane and mixtures thereof. 30
16. The process of claim 13 wherein said contacting is effected within a
pressure vessel, said expansion agent is introduced into the pressure
vessel in an amount sufficient to raise the pressure within the vessel to
above about 71 [err] while maintaining the expansion agent substantially in
the vapor phase and said pressure within the pressure vessel is released at
a controlled rate to reduce the pressure in said vessel to substantially
atmospheric pressure within said time period of from one second to 10
minutes. 35     17. The process of claim 16 wherein said time period is
from 3 to 300 seconds. 18. The process of claim 16 wherein said expansion
agent is selected from the group consisting of ethane, propane, propylene,
dichlorodifluoromethane, monochlorodifluoromethane, isobutane, n-butane and
mixtures thereof. 19. The process of claim 18 wherein said time period is
from 5 to 30 seconds. 40     20. The process of claim 1 wherein the
expansion agent is a material which has a critical temperature within the
range of about [err] to [err] 21. The process of claim 20 wherein the
expansion agent is a light hydrocarbon, a halogenated hydrocarbon or
mixtures thereof. 22. The process of claim 21 wherein the expansion agent
comprises ethane, propane, propylene, n- butane. isobutane,
dichlorodifluoromethane or monochlorodifluoromethane or a mixture thereof.
23. The process of claim 22 wherein the expansion is effected without a
subsequent separate heating step. 24. The process of claim 1 wherein the
expansion agent comprises a mixture of materials and wherein the filling
capacity of the tobacco is increased by at least 50 percent. 25. The
process of claim 1 wherein the expansion agent is a material having an
atmospheric boiling point of about [err] to about [err]. 26. The process of
claim 1 wherein the pressure at which the tobacco is contacted with the
expansion agent is below about 142 [err]. 27. The process of claim 6, 7,
12, 13 or 15 wherein the expansion agent comprises a hydrocarbon or
halogenated hydrocarbon having a critical temperature within the range of
32 to [err]. Patentansprflche 1. Verfahren zur Vergrolerung der
Ladungsfahigkeit von Tabak durch Inkontaktbringen des Tabaks mit einem
inerten, gasformigen Blahmittel, welches unter Kohlenwasserstoffen und
halogenierten j            Kohlenwasserstoffen ausgewahIt ist. bei dem der
Tabak mit dem  Blahmittel bei einem Druck von mindestens 36 kg/cm2 und
einer Temperatur in dem Bereich von etwa 20'C unter bis etwa 420C uber der
kritischen Temperatur des Expansionsmittels in Kontakt gebracht wird, und
bei dem  der Druck anschliel~end innerhalb eines Zeitintervalls von 1 s bis
10 min abgebaut wird, wodurch ein Aufblahen des ,   Tabaks bewirkt wird. 7



EP 0107932 B1 2. Verfahren nach Anspruch 1, bei dem das Inkontaktbringen
bei einer Temperatur bewirkt wird, die in dem Bereich von der kritischen
Temperatur des Blahmittels bis etwa 420C oberhalb dieser kritischen
Temperatur liegt. 3. Verfahren nach Anspruch 1 oder 2, bei dem das
Inkontaktbringen bei einem Druck von etwa 57 kg/ cm2 bewirkt wird. 4.
Verfahren nach Anspruch 1 oder 2, bei dem das Inkontaktbringen bei einem
Druck etwa oberhalb 57 kg/cm2 bewirkt wird und bei dem das Zeitintervall
von 3 bis 300 s betrigt. 5. Verfahren nach Anspruch 1 oder 2, bei dem das
Inkontaktbringen bei einem Druck oberhalb von etwa 57 kg/cm2 bewirkt wird,
bei dem die Dauer des Zeitintervalls von 3 bis 300 s betragt und bei dem
das ,o Blahmittel aus der Klasse ausgewahit wird, die besteht aus:
Kohlenwasserstoffen und halogenierten Kohlenwasserstoffen mit einem bei
Atmospharendruck in dem Bereich von -90 bis 2C liegenden Siedepunkt. 6.
Verfahren nach Anspruch 1, bei dem das Inkontaktbringen die ImprAgnieren
des Tabaks mit dem Blahmittel zur Folge hat und bei dem der Druckabbau ein
Aufblahen der Zellstruktur des Tabaks bewirkt 15 und bei dem das Bl1hmittel
daraus ohne einen anschliegenden, besonderen; .eizschritt ausgetrieben
wird. 7. Verfahren nach Anspruch 6, bei dem der Tabak in Form eines
geschnittenen Zigarettenfollers varliegt und bei demr das Inkontaktbringen
unter fMr das Blihmittel Oberkritischen Temperatur- und Druckbedingungen
erfolgt, wodurch die Ladungsfahigkeit des Tabaks um mindestens 50% erhoht
wird. 8. Verfahren nach Anspruch 7, bei dem der Tabak in ein Druckgefil3
eingefOllt wird, in dem er in 20 Kontakt mit einem inerten Blahmittel mit
einer kritischen Temperaturzwischen 32 und 120C get acht wird, bei dem der
Druck Ober den kritischen Druck des Blihmittels erh6ht wird, um die
Zellstruktur des Tabaks ~.-/  mit dem Blahmittel sorgf31tig zu
durchdringen, und bei dem die Druckreduzierung bewirkt, daS das Blahmittel
expandiert und einen dampfformigen Zustand annimmt. 9. Verfahren nach
Anspruch 1, bei dem der Druck innerhalb eines Zeitintervalls von 3 bis 300
s 25 abgebaut wird.
f 10. Verfahren nach Anspruch 9. bei dem der Druck innerhalb eines
Zeitintervalls von 5 bis 30 s abgebaut wird. 11. Verfahren nach Anspruch 1,
bei dem das Inkontaktbringen bei einem Druck oberhalb von etwa 71 kg/cm2
bewirki wird. 3L     12. Verfahren nach Anspruch 1, bei dem der Tabak einen
Feuchtigkeitsgehalt in dem Bereich von 8 bis 30 Gew.-% besitzt und bei dem
das Blahmittel eine kritische Temperatur in dem Bereich von 30 bis 1550C
hat. 13. Verfahren nach Anspruch 1, bei dem das inerte, gasformige
Blahmittel aus der Gruppe ausgewahit wird. die besteht aus
Kohlenwasserstoffen und halogenierten Kohlenwasserstoffen mit einer
kritischen  f 35 Temperatur in dem Bereich von 30 bis 155C und bei dem das
Inkontaktbringen bei einer Temperatur bewirkt wird. die gleich oder groBer
als die kritische Temperatur des Blahmittels ist. 14. Verfahren nach
Anspruch 13, bei dem das Inkontaktbringen bei einem Druck von mindestens
etwa 57 kg/cm2 bewirkt wird. 15. Verfahren nach Anspruch 1, bei dem das
inerte, gasformige Blahmittel aus der Gruppe ausgewahit 1,.- wird. die
besteht aus: Ethan, Propan, Propylen, Dichlordifluormethan,
Monochlordifluormethan, Isobutan, n-Butan und Mischungen (derselben) dieser
Verbindungen. 16. Verfahren nach Anspruch 13. bei dem das lnkontaktbringen
innerhalb eines DruckgefiBes bewirkt wird. bei dem das Bahmittel in das
DruckgefAB in einer solchen Menge eingeleitet wird, daB der Druck in dem
OruckgefaBt auf uber etwa 71 kg/cm2 erhoht wird, wahrend das Blahmittel im
wesentlichen in der Dampfphase gehalten wird, und bei dem der Druck in dem
Druckgefia mit kontrollierter Geschwindigkeit abgebaut wird, um den Druck
in dem DruckgefiB innerhalb des Zeitintervalls von 1 s bis 10 min im
wesentlichen auf Atmospharendruck zu reduzieren. 17 Vertahren nach Anspruch
i6, bei dem die Dauer des Zeitintervalls von 3 bis 300 s betragt. 18.
Verfahren nach Anspruch 16, bei dem das Blahmittel aus der Gruppe
ausgewghlt wird, die besteht aus Ethan. Propan, Propylen,
Dichlordifluormethan, Monochlordifluormethan, Isobutan, n-Butan und
Mfischungen (derselben) dieser Stoffe. 19. Verfahren nacs- Anspruch 18, bei
dem die Dauer des Zeitintervalls von 5 bis 30 s betragt. 20. Verfahren nach
Anspruch 1, bei dem das Blahmittel ein Material ist, welches eine kritische
Temperatur in dem Bereich von etwa 32 bis 120C hat. 21. Verfahren nach
Anspruch 20, bei dem  das 81ahmrttel ein leichter Kohlenwasserstoff, ein 



halogenierter Kohlenwasserstoff oder eine Mischung (derselben) dieser
Stoffe ist. 22. Verfahren nach Anspruch 21, bei dem das Blahmittel umfa~t:
Ethan, Propan, Propylen, n-Butan, Isobutan, Dichlordifluormethan oder
Monochlordifluormethan oder eine Mischung (derselben) dieser Stoffe. 23.
Verfahren nach Anspruch 22, bei dem das Aufblahen ohne einen anschlieBenden
besonderen Heizschritt bewirkt wird. 24. Verfahren nach Anspruch 1, bei dem
das Blahmittel eine Mischung von Materiahon umfalt und bei dem die
Ladungsfahigkeit des Tabaks um mindestens 50% erhoht wird. 25. Verfahren
nach Anspruch 1, bei dem das Blahmittel ein Material ist, welches bei
Atmospherendruck s:  einen Siedepunkt von etwa -90 bis etwa 2C hat.    EP 0
107 932 B1 26. Verfahren nach Anspruch 1, bei dem der Druck, bei dem das
Inkontaktbringen des Tabaks mit dem Blahmittel erfolgt, unterhalb etwa 142
kg/Cm2 liegt. 27. Verfahren nach Anspruch 6. 7, 12, 13 oder 15, bei dem das
Blahmittel einen Kohlenwasserstoff oder einen halogenierten
Kohlenwasserstoff mit einer kritischen Temperatur in dem Bereich von 32 bis
120CC s  umfaBt. Revendications 1. Procede pour accroitre la capacite de
remplissage du tabac, par mise en contact du tabac avec un to  agent gazeux
inerte d'expansion choisi entre des hydrocarbures et des hydrocarbures
halogends, dans lequel le tabac est mis en contact avec l'agent sous une
pression d'au moins 36 kg/cm2 et a une temperature comprise dans
l'intervalle d'environ 20C au-dessous a environ 42C au-dessus de la
temperature critique dudit agent d'expansion, puis la pression est lib6rde
en un temps de 1 seconde a 10 minutes, ce qui provoque l'expansion du
tabac. 15     2. Procede suivant la revendication 1, dans lequel la mise en
contact Pes effectuee a une temperature comprise dans l'intervalle de la
temperature critique dudit agent d'expansion a environ 42C au-dessus de
ladite temperature critique. 3. Procede suivant la revendication 1 ou 2,
dans lequel la mise en contact est effectuee sous une pression superieure a
environ 57 kg/cm'. 2G     4. Procedg suivant la revendication 1 ou 2, dans
lequel la mise en contact est effectuee sous une pression superieure a
environ 54 kg/cm2 et le temps est compris dans l'intervalle de 3 a 300
secondes. 5. Proc6de suivant la revendication 1 ou 2. dans lequel la mise
en contact est effectuee sous une pression superieure a environ 57 kg/cm2.
le temps est compris dans l'intervalle de 3 a 30C secondes et I'agent
d'expansion est choisi dans le groups comprenant des hydrocarbures et des
hydrocarbures ,Jf halogdnds ayant un point d'ebullition, sous la pression
atmosph6rique, compris dans l'intervalle de -90 a 2CC. 6. Procgdg suivant
la revendication 1, dans lequel la mise en contact a pour resultat une
impregnation du tabac avec l'agent et la liberation de la pression provoque
l'expansion de la structure cellulaire du tabac et t'expulsion de I'agent
d'expansion de cette structure, sans une 6tape de chauffage distincte
ulterieure. 7. Procede suivant la revendication 6. dans lequel le tabac est
sous forme d'une matiere coupde de remplissage pour cigarettes et la mise
en contact est effectuee dans des conditions surcritiques de temperature et
de pression pour l'agent, la capacit6 de remplissage du tabac etant ainsi
accrue d'au moins 50%. 8. Procede suivant la revendication 7, dans lequel
le tabac est placd dans un recipient resistant a la .   pression, dans
lequel il est mis en contact avec un agent inerte d'exp.-ision ayant une
temperature critique comprise dans l'intervalle de 32C a 120C, la pression
est elevee au-dessus de la pression critique de l'agent d'expansion pour
que l'agent d'expansion penetre intimement la structure cellulaire du
tabac. et la reduction de pression amene I'agent d'expansion A I'etat de
vapeur dilat6e. 9. Procedg suivant la revendication 1, dans lequel la
pression est liber6e en un temps de 3 a 300 J.  secondes. 10. Procgde
suivant la revendication 9, dans lequel la pression est liberee en un temps
de 5 a 30 secondes. l1. Procede suivant la revendication 1, dans lequel la
mise en contact est effectuee sous une pression superieure a environ 71
kg/cm2. 12. Procede suivant la revendication 1, dans lequel le tabac
possede une teneur en humidite comprise dans l'intervalle de 8 a 30% en
poids et I'agent d'expansion possede une temperature critique comprise 



dans l'intervalle de 300 a 155C. 13. Procede suivant la revendication 1,
dans lequel I'agent gazeux inerte d'expansion est choisi dans le .trotupe
comprenant des hydrocarbures et des hydrocarbures halogen6s ayant une
tempdrature critique comprise dans l'intervalle de 30 a 155TC et la mise en
contact est effectuee a une temperature 6gale ou sLIperneure a la
temperature critique de I'agent d'expansion. 14. Procede suivant la
revendication 13, dans lequel la mise en contact est effectuee sous une
pression au mt, roins environ 57 kg/cm2. 15. Procede suivant la
revendication 1, dans lequel I'agent gazeux inerte d'expansion est choisi
dans le .groupe  comprenant  l'ethane,  le  propane,  le  prupylene,  le
dichlorodifluoromethane,  le monochlorodifluoromethane, I'isobutane, le
n-butane et leurs mglanges. 16. Procedg suivant la reverdication 13, dans
lequel la mise en contact est effectu6e dans un recipient resistant a la
pression, I'agent d'expansion est introduit dans le recipient resistant a
la pression en une quantite suffisante pour 6lever la pression A
l'intbrieur du recipient a une valeur supdrieure A environ A 71 kg/cm2,
tout en maintenant ['agent d'expansion pratiquement en phase vapeur, et la
pression A l'intgrieur du recipient resistant A la pression est liberee a
une vitesse r6gulee pour rgduire la pression dans ledit recipient a une
pression pratiquement egale a la pression atmosph6rique, en un temps de 1
seconde a 10 minutes. 17. Procede suivant la revendication 16. dans lequel
le temps est compris dans l'intervalle de 3 A 300 seconctes.    *C  L  M  S
-,         EP 0107932 81 18. Procede suivant la revendication 16, dans
lequel I'agent d'expansion est choisi dans le groupo comprenant   l'ethane,
le   propane,  le   propylene,  le   dichlorodifluoromcthane.  le
monochlorodifluorom6thane, I'isobutane, le n-butane et leurs m6langes. 19.
Procede suivant la revendication 18, dans lequel le temps est compris dans
l'intervalle de 5 a 30 5 secondes. 20. Proc6de suivant la revendication 1,
dans lequel l'agent d'expansion est une matiere qui possede une temperature
critique comprise dans l'intervalle d'environ 320 a 120T. 21. Procede
suivant la revendication 20, dans lequel I'agent d'expansion est un
hydrocarbure 16ger, un hydrocarbure halogene ou un de leurs melanges. to
22. Procede suivant la revendication 21, dans lequel I'agent d'expansion
comprend de I'ethane. du propane, du  propylene, du  n-butane, de
l'isobutane, du  dichlorodifluorom6thane  ou  du monochlorodifluoromethane
ou un de leurs melanges. 23. Procede suivant la revendication 22, dans
lequel l'expansion est effectuee sans une etape de chauffage distincte
ulterieure. 15    24. Procede suivant la revendication 1, dans lequel
l'agent d'expansion consiste en un melange de matieres et la capacite de
remplissage du tabac est accrue d'au moins 50%. 25. Procede suivant la
revendication 1, dans lequel l'agent d'expansion es: une matiere ayant un
point d'ebullition, sous la pression atmospherique, d'environ -90 a environ
2T. 26. Proc6d6 suivant la revendication 1, dans lequel la pression sous
laquelle le tabac est mis en contact .20 avec l'agent d'expansion est
inferieure A environ 142 kg/cm'. 27. Procede suivant la revendication 6, 7,
12, 13 ou 15, dans lequel lagent d'expansion comprend un s-'
hydrocarbure ou un hydrocarbure halogen6 ayant une temperature critique
comprise dans l'intervalle de 320 a 120C. 25 30 35 4C 45 SC 55 65    


